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71 ^^l- o^ J ^ ) i^-s]-^ -g-71 #£-7} q± #^oi # 

7flAl*>4. ^°\] tcfs J7«-^ ^-i- i^H J7^-^ ^Af^ 

^5]^ ^ ^ofl ttj-^ #£7} Afl^ -.^o. 4^.o^ o] ^c] 




oH^-CCONRi, Rl £- d ~ C 6 ^ ^^7] SEfe 5)1^71)01^1, -fM ^ 

# ^7>o]ji ; i ~ io^I ^^olcf. 

£ 1 
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{Organic dye molecular materials and nonlinear optical polymer compositions 
containing chromophore} 

£ 2^ «^ *MHH ^ ^£-*r sl-^-l-s^-Ei *fl2f€ ^*r 

Q\ o>^^# ^7>tr ^^T» ZL2fl^o)4. 

o| ^3 ^-g- 3g7>tr ^^r» M-^f^ H2flH°l^T. 

7l aH^-fr ^ .n-g-*} s^f-l"^ 3rtr 

<&> Jl^r ^ tfl-§-^ 3H E i dt*r^ 

32-5 
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(Ind. Eng. Chem. Res. 1999, 38 ,8-33) 7)^°\) ^Z) a> 

-g-SVal 9X^ ™7] *fl^-Hlt- LiNb0 3 , KHP, f-)£r, ^£31 ^fl^r 3 

^ 1-<H <S^7> -R-711- 7flSLS. 37fl tfl>§€ ^ ZL 

f 1 , -fMl" 71^3 ^-7l# $3.<H MM -fr^ ^ 

n> 6^5} STioll itj-S. ^ 7>^- ^51, ^ 3]^, ^ 

SRV^ ^ S ^o] 7>^-*>cf^ ^-^o] ^Hfl ^ <^ r f L 7> ^1^5)3 Si 

A. (^l^f^ ^15,496, 899JL ^ ^ ^6,229,047Jl) 

<6> -e-7l# 7fl^fe ZL ^Bflofl ^ef STll #£-7} Jl^> MS ^ ^ 

$14. -a-71 *fl-f €• W T^l^S ^ 3,71 ofl ^ oj «o)o} 

*] #**| ^ 5131 ^cf. (Chem. Mater. 1999, 11, 1966-1968) n^M-, °1 ^ 
t> -H-71 ^7>#^ <g7 a i ^4 ^ ^^o] #£*]<Sj ^iLfV ^tl^s. 3|-§-*H, 

^ 

<7> Olofl WjSfl, til^^^^r ^ -H-71 JL-g-T^S}- ^O.S^| JL£*}°] 7 > 

^ #3^T 4l7fl2l 7fl^ nfl-f «>^^ ^^0.5. «>0>S.^^j, ol 

Cf. til^d^ JI^Kr #£-7>7> TJ^Sl^ « 0 >^ofl ^A>^ ^ ^A>^S. 4^ 
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%igo] <£t«*l T^ufl #£4^ Jl£-4« 7fl^H ^ei -§--8- €-°WH °1« °l-§- 
tsfl SLJL*} <a^l- $14. ^ ^15,659,010^, ^ *)1 

5,496,89951 ^ 6, 00 1,95851 

<8> £. cfs. ^flo] 7 fl^- ^-o>5>L 47H LB(Langmuir-Blodgett) ^4-°- 

3- 4^ i^4££ 3^ 7fl*]<5H ^ ^^5. ^ aj-^O. 

s. i^fl 7fl^# #*8*Rr £^41-51 °1 , ^"S^W ¥*fl4 

oJ=o. nV^- cg 7 ] 7 ]. ofl o. 0^4^ cf^ol 010.14, n fl-T- 

4^3 7il^7> nflo. ^ oj-g- + 6\ £4. 

<9> ^A}^ JL-g-4^ ^-f ti)^^ W4 t^^T# 33 ^ #£4 

S A>^-S>7] nflg-ofl ^o] HlJH^ o^JL <§^«g #4€3 £. 

^ olcf. :gAj-^ JII^-43 f^jo] £^ JL^H 

4# £7>*lS l-o}^ ^^-i- Aj-g-^4. o} ^-f, jL*^S 4^ 44 # 

-g-ofl % V<^Al^O> S}^ cH^-g-Ol tillg ^ JI-g-43 A^o] ^5.^ 4 

°<R> 3^)3 £4» SL^H- ^ &4^ #30] &JI ^4^°fl ^ 7 >4 

<10> ^£51^1 #4^3 ^ _o cfl%l^o]jl ^ofl S^Itt ^¥7)# 

#^ §4 ^7411- £ ol-g-^ ^-Afl^- «-4 A}olf Aj Z] 

$14. 31^-4 #iH 5a<H4 5^4^ £41- 0 1 ^£ 

tf-fr^-i- ^44^ 4°lsJ ^^7l^<y <ysfl «^7j ^^1-01 0^4 
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7fl#^ ^ #^SHr AV^l-i-o) BV^sjjT oi4.( A ppl. Phys. Lett. 2000, 

77(24), 3881-3883) 

£*Hr €• -&^r*} fi^Sl- 7}7^o): sl-cf. xy\^o) 7 C V^*V ^7)- ^7fl (electron 
doner)$f «>7fl (electron acceptor )7> ^7]-°| <$ uv^o\) ^7fl*>fe %o] °-e) 

*r &7fl HL^ ^Bfl^ ^711 ^-^^> °>^r^ 

^l&ltr sr>M-^l ^ A oMH ^S^Tfl ^7fl^- nfl =L 1L3±7} 3.7\) 

Bj-\Jcfjl olcf. ti]^^^^. ^7]} cqsfl 3j-o} £^o] ^71] # 

^ ^ ^ #J*r#^°.3. 7^ ^Cf. oj^ 

l^M) W ^^^1 <3*£* n] ^1 7] nfl^-ofl ^-^7} 7fl^.S^^ o] ^-;go] 

tbTflS 3|-#W.(J. Am. Chem. Soc. 1999, 121, 472-473; Chem. Mater. 1999, 
11, 1966-1968) 1-^, W^l-g- 4i^f t ^ f^l^l ^-f 

^>-§-5]^ %si\ ^^7]- 600 ~ 800 nm ^^f. 4 

<12> tr^, «l<d^^€- ^ ^ olB)^ M}-^ ^ «-7>^ ^£ofl 
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ol^l^i wi^^^-g- 7^-^171^ ^^4. 4^1, °1 *H tl- ^Jl4» h *M 

Afl^ «*].o} #7}Al 71^ ^ nflo. ol^ o^ojcf. 

<13> Mj-^o) o. ^ItV ^ 7l#ofl ^O^o} £.^-g- sfl^^ 

<14> igxgcq Cf^ #4l7> 7flSSAi Cj-Tfj-^- *^ ^^-1; ^ £-7>l- 

fe^r #JL ^-#3 tifl^o] ^ «1^^* 

<is> a o v 7 i ^is}7} , £ ^1 <#3M ^--i- ^-7} ^-^-7> q 

4l Sj-*M IS- ^l^ 7>^iq-. 

<16> !] 



^-^cf ^-7.1-oIji, n ^ 1 ~ 10^1 ^^olcf. 




D 



D 
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<18> ^7} ^*\7] £ ^12 <#Eflofl ccj-s. _o 7l 

x> ^ 5H*H 25. S^l^fe ^Sl- 7>^4. 

<19> [Sj-^^i 2] 



£3*! -fM ^ ^^S. ^l^M^ ^ ^.2.^, n # cfl^^^l ofl* 'D-OH' 

3] ^HflS M-Ef^i nfl 3«fl M-E}-\H w)-<2}- a-1, A-2 A-3^ ^S7> 

O}!-^ JLJg.^ ^6fl £ ^t}7) M ^ 

OH 7]1- £ji ^cf. ^H°ll^ 'D-0W3. JL 3 




OH 



D 
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A-2 Ph 



<23> 36\)*] t R ^ R'£- ^ Cl ~ ClO^ "t^^l Sfe 311^ 

(Ph)7l °)JL, Ai^gr thMC) SE^r ^(NHJl, X 2 ^r N0 2 , #^7lS °1 
Ci ~ Cio^ <£^7], CN, -C(CN)=C(CN) 2 , ^31 = 71, 7rS.ja.ld7l, ^S. 
^ %± EL^r 1±7\o]5L 3 n -8r 1 ~ 11^ 

<24> ^-^-Al 3 oflA^ A-1S] f2f 7>Xl^ -^-7) ^7.}^ t$g.*>°] 1" 

^ DR1 (disperse red 1) 31<1 (R = CH 3 CH 2 , Ai = N, X 2 = N0 2) n = 2), 
DANS(diaminophenyl nitrosti lbene) 7fl<l (R - CH 3 , Ai = C, X 2 = N0 2 , n = 2), 
DASS 7fl<l(R = CH 3 CH 3 CH 2 , A 2 = C, X 2 = S0 2 , n = 2) 9X^. A-2 

si Vi\S.*\9l *^ AIDC (R = CH 3 CH 2) CH 3 SE^r ^71, X 2 = CN, R' = CH 3 , 
n = 2) 4K£*fi7> flth 
<25> ^-71 4€- ^-3* ^ s>7l ^sH , 4^- #*J- -n^> sl-^-l-^r 
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1020010085041 #^ 2002/1/9 

<26> Ofl-i- -t^, M. Mj-rgofl 4^ Jl^f 3^#£. Sj-^ 4 ^ Sj-^H 5«fl 

uj-E^-^ tif^f ^o] t ^o]v]b.7} ^A>^(Main chain)AS A}-g-s) ^ 

5a^. 



<27> [5)-SVAl 4] 

~»v«««««*»m<««<w~^^ Main chain 




<29> ^-^ofl 14 s. ^ j7«-^> «a ^-(backbone) °1 JL£.#e)°H = 5. 

f^-£]<H ?M ^rS. 

<30> 4^-31^711^, ^°\) %^ Jl^-71- Sl-^-l-^r 5,000 ~ 500,000^1 

32-12 
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Ci ~ C 4 ^ &n^r±, &±(0), ^i(N) %(SHJI, m^r #7] JL&x} 

# sh^Rt o.oi ~ i°m. 

<35> [^-^l 7] 




IL, f^.o] o_ 7 j «*> 7 > ^€ ^£ SZcf. 

Hf^-)s}7||b, ^"71 #^o]n]c tiV^. i^oflA^ a> 71 o. 7l «a> 10 

~ 55 1!^%^ ^-%=o.S 
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<37> £ ^ofl ^tiV^ o.s. A>-g-S|<H^ji oi^ -H-7] SfrflJ- 

<38> £ ^-tgofl Off 3^#£ ^S^SL Ir^-^Jl ^^7l 

3 ^--g-ofl o)*> i£^oj o^i|7] ^ ^ ^SS.*^ SL^^Sr °> 

^ ^ olS.«-Ei £<H*]i=. Jl-g^} #el^ 

7>^>C|-. Uj-BM ^ o. ^3 o>^ 

A <H -f^r^ a03&7> 3^ t"^JL A>-g-€ ^ oicf. 

H M-e}M1^4. «}-§-^ H^r «31^1( benzene )# °l-g-^M -fM ^> D* 
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<4i> l] 

C0 2 H 




fQl + tii (CH^OH 



TsOH 



Benzene 




C0 2 (CH 2 )<PH 



OH 



(I) 



(I) 



(CH 3 CO)20 



(n) 



(CH 3 CH2)3N 
CH 2 Cl2 *" 



Zn 
CH 3 OH 



C02<CH 2 ) 6 OCOCH3 



(ID 



CH 3 cocr ^OCOCH 3 

C0 2 (CH2)60COCH 3 

(m) 



HO 




OH 



<m) 



+ D-OH 



DEAD 



PPh* 



CO^CH^gOCOCHs 



DCT OD 



(IV) 



(IV) 



K 2 C0 3 



C02(CH 2 ) 6 OH 
DO OD 



(V) 



<42> tiV-g-Al loflA^ , 0-7) q± 1-^-^ -R-7] £-7v> D7> JIS]^ 



a}-^ <£5I^ 0H7l# ^Bfll- *>^nf. °1» <H*H, c^n 

^-AlteAHl iiBlle tiV^-o. ^ A>^^ ^S^-g: H<?Jtr (I)# ^ 

Sj-.IL, S&)5l]^i£i^(PPh3)4 DEADCdiethyl azodi car boxy late)* *r-8-*r^ v)^ 
ti_V-g-(Mitsunobu react ion)# -f-Sfl <^|Bfl= ^£ Sr^l" (IV)-g- 
271)21 aV-g- 33.* f-sfl ^-i;^ 0H7l^> ^^^^5. °r^fl E fl °1 — ^#.2.5. 
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<43> 



(Ill)-g- ^4£4. zl ^, f-sj) OH7l# 4a] 
48*1*1 4^-# (V)« ^4£4. 

2°fl 44M1&4. #-§-4 241 44# ^-£^1* °l-§-«H -fM £4 d* 

£^-*H=- 4-§~fr 4144584. 



9Si(CH 3 ) 2 C(CH 3 > ! 



<44> [tiV-§-4 2] 

OH (VI) 6 H 



CH,S02C1 



(VII) 



D-OH 



(VIII) 



Pyridine 



K 2 CQ 3 




OS0 2 CH3 



9Si(CH 3 ) 2 C(CH 3 >, 
(VII) 



OSOjCHj 



OSiCCHj^CCCHj), 




OD 



OD 



<45> tn--°4 2 ofl 44^ 44 44# -fK£*l|« -B-7] l-*^ «4 D 

^ ^4414^ 4?1 ^-71 £4 ds] ;g4-g- ^sfl 37fl^ 0H7l# 44* ^ 

-B-£^]5. ^4^1, 4^4 37fl^| 0H7l^r ^14#^7l# £°J4 4^-# 
(VID-i- 413)^4 SH-4H °11M5L4 4^.4^ 4534. n ^, ^ 

^ 14* 4 ^ ^14 4-§-# -f-*H 4^-# (IX)-I: 4^434. 
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<46> aV-g-Ai 3 6 y>o.^i 1 £ - aV-g-Ai 21- -f-^H 2<H*! -fM ^^-^ 

<47> [ti>-g-A] 3] 



+ (Vl)or(IX) 




PPh, 




<48> ti>-§-A] 36j)^ f #3jo^S.« JI-g-*} ^Af^S A>^-^>JL ( ^A}^jgA] 

^.Aflcf zLf-g- £<a*>7] fl*H ^e)3))^ii^(pph 3 )^ DEADCdiethyl 
azodicarboxylate)* A|~g-*}-^ 0 l-§-5]-5ic}. ^7^, -^-7] 

<50> ^_aH| 1 
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<52> Hfl^fl 400mL» £^-*>fe 11-2^ 3,5-^*>S.^l^l3:^> (31g, 

0.2mol) ^ 1,6-S)^# (71g, 0.6mol)-§: #°fl^i Q.9g, 

lOmmol)* 3^*1 S^VS 1 ^. °1 ^-^^3(Dean-Stark) # ^ll>l 

^^ls>ZL, <£3.<£% °l-g-*M ^-§-71 ^JE# ^ 6*1 

# SHM^*! M€ *fl7i*Ht4. *fl^ 4*. 4] 

# %^>nt1l#^ ol-g-^ ^7^ Tfr^H^ €^ al*fl £84. 
ojl- 4a] 3,5-4*>^*l fe^ iiells (I) 47g (ca. 
92%)^: £84. 

<53> iH-nmr (400MHz; -g-*fl : CDCl 3 /°Hl^-d6; <5 ppm) 8.26(d, 2H, -OH), 

6.96(s, 2H), 6.52(t, 1H), 4.17(t, 2H), 3.55(br, 2H), 3.07(br, 1H, -OH), 
1.66(m, 2H), 1.52(m, 2H), 1.38(m, 4H) . 

<54> l3C-nmr (-g-nfl: CDCl 3 /*Ml#-d6; S ppm) 166.3, 158.0, 132.1, 108.0, 

107.3, 64.7, 62.1, 32.4, 28.4, 25.7, 25.3. 

<55> aIaHI 2 

<56> gfclbi (ID^ M 

3_ ti>-g-# $1«H ^}/|EA}( acet i c anhydride)^ MS]<Hl^^ °j7l*HH 
£ = oHi^7ls. jsLSlsM (ID* ££4. 
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<58> 



£JM 3 



<59> 



<60> 



"s^l °fl 2<^1>H «£<>|*1 (ii) 19g(0.05mol)# 150mL<Hl ^ cf 



-§-, 10%-HC15. *^SM?l Zn ^ (6.5g, O.lmol)^- 31*1 iH^Scf. 

£M sj-^-i- (i)oi ^s)^ s.^^- ^ &o] tf°- al-g-AS ^ 
<6i> ^3 aH] 4 

<62> 2}-^ (IV)^ tH3 

<63> ^AHl 30^ ojo^ (111)^1 ^-7) ^^>7] 

£ ^^^1 nj^^w- a>-§-^ o)-g-^ ^Efls ^^-o. ^ ^Sg^l}. ^. 

(III) (3.0g, lOmmol), -fry] £-7 r (AIDC; aj-fl^ 3^ A-2^1 

<^7l^ ; r ^ R'^r z|z]- CH 3 , X 2 tt CN, n = 2) (7.0g, 21mmol), S 
^3f)]^i^^(pph 3 )(5.8g, 22mmol)-i- ^ 50mL<>ll ^91 c^g-, 

^H^HH JH^st}^ DEADCdiethylazodi carbonate) (3.5mL, 22mol)^- ^ 10£ 
^ ^71-^^rf. Aj-^oflA^ ^o)| -g-n)]!- ot 1/3 ^5:5. 
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<64> ^aHI 5 

<65> gq^ 

<66> ^AHl 40^ <a<H^l ^-^r -g-^^r o}l- t}Al DflE^ 

30mL£)- THF 15mL<^l <^7l<>ll ft^M ^H^f- (3g, 22mmol)l- 31 

°) #(200mL)S. ^&t=K tJ-Aj ^-^^Jl, o]f 10mL oj 

^r*} ^ °HlM:(150mL)^- °l-g-^H ^M^}^. 2^*1 
^#-8: 4^>J1 , ^§HH ?l25}o] ^^-1- (VXDAIDO* ^ 88%^ 

<67> !H-nmr (400MHz; -§-°fl: CDC1 3 : ppm) 7.37(d, 4H), 7.1(d, 2H), 6.99(d, 

2H), 6.75(d, 2H), 6.69(m, 5H), 6.55(t, 2H), 4.25(t, 2H), 4.13U, 4H), 
3.78(t, 4H), 3.60(t, 2H), 3.09(s, 6H) , 2.49(s, 4H), 2.40(s, 4H), 1.73(m, 
2H), 1.55(m, 2H), 1.22(m, 4H), 1.02(s, 12H) 

<68> 13c-nmr (-g-nj): CDC1 3 ; 8 ppm) 169.1, 166.0, 159.4, 155.2, 150.0, 

137.8, 132.3, 129.4, 124.4, 123.8, 121.3, 114.1, 113.3, 111.9, 107.8, 
106.2, 75.6,65.5,65.1, 62.5, 51.3, 42.8, 39.1, 39.0, 32.4, 31.8, 28.5, 
27.9, 25.6, 25.3. 

<69> AjAH] 6 

<?o> Sl-tHl-sq 3Hd 
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<7i> aV-g-Ai 3 ofl q-Ej-Ml ^a}-^ #^olu]c^ j ^aHI 5°fl^1 fH£€ -fM 

q± #^(DAIDC)* °]-8-*H W #eH*l = l- 4-§-s] 4^0.3. ^*>5a4. 
Ig4 l-aM^lS-, o. 7 ] c^*} Afl^ #^(DAIDC) (3g, 3.3mmol), ^ £^ 

s)l^i^(PPh 3 ) (0.88g, 3.3mmol)^§- ^*HH 35mL^ Jf^ tflE^ll^^ 
o]) 7}i\JL <* 30£-# JH^M <££*\ i-^cf. ^oflAi 

DEAD(diethylazodicarbonate) (0.58g, 3.3mmol)l- ^A*}^. ^ 3^1^ 

StiVtV * , 0.44g^| Ee)5l)^3£i^4 0.29g^ DEADl- 3 ^7}s}jl 10*13: 
^oflA^ d 5iy>s>S4. ^^^1 ^]r-5-## 100mL2f #■ 50mL^l 

§1 h.o] Jl^> ^*H^t}. o]l- 0^4 £ ^, 4*1 BflH 

S^iELS.^ 25g°fl ^91 4^-, 200mL<>11 ^31*1^4. °1 2 

«i 3 £<H*1 ^ 51= 70°C°fl*i 24^m ^ ^ 

#2: a]^ 3.5g (92%)^ 3lr£r -g-lM: £#4. 
<72> o] nfl, ojol^l ^-§.0] uv ^ i^S^ ^max = 510nm°]&:n, -ft-sl *1°1 

(Tg, DSC IS-^Dfe 153tH°i4. 

<73> ^AHI 7 

<74> ji^> aai^ §^ 

<75> ^Aj^l 6 6(|^ <g«H^l #H}- Jl^-^ #^ lg-g; ol 15 Zj^S) -g-o_n.fi. nVJS-71 

■ir 0.2mm2] 4^ ^4## «a*H& 5-^ 'S 0 ^ 

-g-aj-g- IT0( indium tin oxide) -fr^ 7l#>*MM ^ (1000rpm/30^) *KlI, 
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°1# 150 "C 3 ^5. ^ S^sHH lO^l^V ^ 2mm^ ¥*H» 

O.lmm^ ^ tf^ ^i^-a- WX^. £°| 

<76> £ 1-8: ii^sRr Jf-^ 3g 7 H £ °H 4€- %^ 

< 77 > £. 2^ 70^ 2112: € *}-8-*H £ 1^ 

JI-g-7> 3^#^ <13 ^7>^; £ 1^ 7>^1^ ^ Jl 

^ttt °l-fr*H *fl2^ 13 ^«>7l ^^H, <^&| 

JE 2?HH Al^Vofl n}-g- 7fl^(E0 coefficient)^ #^314. 

153t:°l&4. £ 2^1 ^sHH, ^£ 80°C91 E0 3]^?} <a^^> 

Tfl ^€ ^ -fM 3^ 1- 4= 

<78> £ 3^ ^*H1 7°1H ^ls^ *}-8-«H £ i^ 7Hb « 

3^#3 ^7>*b M-^-fl Z15flSol4. £ 1^ -^2: 

1- 7}*l^r %n 5f^-l-ofl &TT ^ ^-7> Dtt 4 

^tg^. uV<4 ^o] 5)-«j-^ 30) A _ 2 o) ^2(AIDC; R ^ ^ CH 3 , X 2 ^ 

CN, n = 2) 
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7<4H ^m^r °H w>«f 2°1 ^-71 A-2^ 7> 

*1tt ^-^1- ^ s nvs-o] o]l- #EHnlH. 

<79> £ 3^ ^7># JflSH, Efl^-g-o.^ tiV-g.^ 31: %te«H 

^•tj- JL^7> ^1-(PEI-AIDC)# ^^2, *]-g-*H 7^11^4 

<80> ^-714 *H^€ ^ 4^ ^« ^ ^HS-g- 5^1, Z^o] 

i^-7> S^^- Vflofl H^fe £-7} D9] «lsW^ 0^7}^ 

f^fM J1^7> ^l^fJL, oJ^JfEi ^-71 DS] ^ ^5)- 

^1 ^ ^71 Tfl^CEO coefficient)!- <Jji)-, -ft-7l £-7} D£] 

#7>^^^- E0 741^7]- f^fe *P3M ^ 

PEI-AIDC^ ^-f ^ PEI-DAIDC^l ZLEflH* # ttfl , w)^^ ig- 

^ -B-71 ^gM^ ^7>» 7>^1^ ^ PEI-DAIDC^l 3-f7> PEI-AIDC^l ^-?-<Hl *1 
*H ^7^>7i] ^ yl^^^^r M-eHU &-§--!: £ ^ *W 

^ ^ofl 4^ -fM #-g-7> Afl^ Sr^o) =^^ 7 \ Jfr^ SL^ofl nfl-o o_e| 

<81> -S- ^ofl -B-7] #-g-7} Afl^. ^-^o. Hfl^J £ - 7>ti]-# o]-g- 

*H 71^^ -fM SHUc* £-7>-fr Tj^j-Al^ ^o]^ ( £ ^ofl ^ ^ 
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#4°H^ HV^- o]^^]cf. £ gigofl 4^. ^ JL*7\ sJ-^-g- ^-71 

£*>7> Jl^H ^^0.5. ^SlTfl flfe fit 7>4 

^ ^ ^db ^^71^ ^-g-ofl ^ 

o) ^ro). *fl£LS.>H^ -S-f^^t ^ atb, jl^- 

«fr ^ Safe fSf 7>^Cf. £ -^-7] #£4 q± #^4 ^7> 

4^ ASM] , ol S «-Ei <S4*lfe ^ JL^} 3^#4 #El^ 

* SU^Hr ^o] 7>^>J1, 4^1 €*Rr ^* 7>4fe ±7}f ^SRr ^o] 

<82> St, *m W ^^7> S^t-ofl ol^Ai, 71^1 ^ ^ 4<#^ 

^4 £4« oj-g-^ o]» ^-^0.5. jL-i:^ ^!-§- A]^O.S.«j ^ 

*r Sa^-. 3^, 44 £oj fg^-g £ ^o. 7 J 

°1# S^iL^i Sj-^-^ ^4 = ^ol^ S.^H, ^2fl 7l# 

°fl ^ £A>£3. 4M JL^4 5^#4 tiling nfl Ul^fV Xfl^ ^ 

^ ^ S 7V JHH nfl -f^c5}7fl ^ ^Cf. 

<83> ^o]] 4= #4 J7«-4 -B-71 #-£4 4^ #*3 4 

s^^r ^ &4. S*K o. u]^.^ ^ s}-*)-^ 
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-M^Vi ^1^7} *fl*H 3^ #^3. Af-g-^ ^ o^c]-. 
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1] 



OH 
J>1 




D 



D 



^fS Xi^gr €4i(C), ^(0), %(S), ^i(N), ofl^Bfls(co 2 ) ^ °} u )^ 

(CONRi, Ci ~ C 6 ^ 1^7] iE^r 2)1^71)0]^, D^r -B-71 £ 
*H^, n^r 1 ~ 102] ^^<y. 
2] 




^fS -fi-71 g-^Mji, n^r 1 - 103 
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3] 

E)-^ nfl tj-g-o} A _ 1( A _ 2 ^ A-35. ol^x)^ ^ollH ^Ifl^^r ^ ^ ^ 
2:1- 7H^- ^-§r *Rr ^-^> djdfc. 




OH 




OH 



OH 



A-2 




A3 



M^, r ^ r'^t *m ^^sls. ci ~ ^71 ^ 

5fl^(Ph)7l ojji, M^r fhMO Hl^r ^(NH^, X 2 fe N0 2 , 

Ci ~ Cio^ ^^71, CN, -C(CN)=C(CN) 2 , ^^^1^.71, ?}SiL^7l, 
3.31^ ^ ^S.°^7)o]jl, n -°r 1 ~ 11^ • 
4] 

ti>4 o]s.o)^^ ^-g- 4^1 0.3. Sffe Jl^7> S^-§-. 
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OH 




D 



D 



Xi£ €^(C), 4hh(0), %(S), ^dt(N), ofl^Efls ( co 2 ) SE^r «H£ 
(CONRi, Ci ~ C 6 ^ l^l £E^r ^^71)0^7, -B-71 £ 

n£- 1 ~ 10^ . 
5] 

^^-S. SA^fe ^2:^ -B-71 #-g-*l- #^ol ^Blo] nlH 

ti}^- Ol^^m 7 A^T ^ ^ J7^-7> 



-B-71 ^H^L, n£- 1 ~ 103 . 

6] 

Ef^i nfl cJ-^-Sl A-l, A-2 ^ A-3S. ol^-ol^l^ 5-oflA-l a^s]^ sj-uj-o] ^ 



OH 
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R g R'£r AA ^f 2 !^ Ci ~ Cio^ ^^7] SL^r 
2ll^(Ph)7]olji > ^(C) 5E^ ^(NHJI, X 2 tt N0 2 , #^7l5L SL^r 

Ci ~ Cio^ M7l, CN, -C(CN)=C(CN) 2 , <=HliEfls 7 l, ^I^7|, * 
§3.£^7l o] ji t n £ 1 ~ 11^ ^<y. 

7] 

^]4%> SE^b *fl5tMl $X°\<*\, 5,000 ~ 500,000^ 7}*}±r 
8] 

*l|4lh ^15%H1 &<H*1, (backbone )°1 i£f£]°l <>l-¥-<H*l 
9] 
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^.1 



f>\±± ^^.5., o.oi ~ i<y. 

10] 




111 

10 ~ 55 ffO S a^"*}^ 3}-§- S^JO^ 3T>^ Jl^-7> s^#. 

12] 

^19^<H1 5a«H^. ^"71 #^o|u]c a>^. c}^ fe 'D-OH 1 ^ ^EflS ^E}-^ cf-g- 
3 -B-71 1ttf& A-l, A-2 ^ A-33. # 
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n^(Ph)7] o)ji t iht(C) £fe ^(NWaL, X 2 ^ N0 2) #^7l^_ 2^ 

Ci ~ Cio^ °^^7l, CN, -C(CN)=C(CN) 2 , °fliEfl = 7l, 7>3ji^7l f § 
5.31^ ^db 5£^ ^<y-^7l <>1 JL, n ^r 1 ~ IIS] . 
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